Activation of central muscarinic receptors inhibit Ca2+/Mg2+ ATPase and ATP-dependent Ca2+ transport in synaptic membranes.
Preparations of lysed synaptosomes exhibit a high affinity Ca2+/Mg2+ ATPase and ATP-dependent Ca2+ accumulation activity, with a Km for Ca2+ congruent to 0.5 microM, close to the cytosolic concentration of Ca2+. When these membrane suspensions were incubated with cholinergic agonists muscarine or oxotremorine (1-20 microM), both Ca2+/Mg2+ ATPase and ATP-dependent CA2+ uptake were inhibited in a concentration-dependent fashion. Atropine alone (0.5-1.0 microM) had no effect on either enzyme or uptake activity, but significantly inhibited the actions of both muscarine and oxotremorine. No significant effects by cholinergic agonists or antagonists were seen on fast or slow phase voltage-dependent Ca2+ channels or Na+-Ca2+ exchange. These results suggest that activation of presynaptic muscarinic receptors produce inhibition of two processes required for the buffering of optimal free Ca2+ by the nerve terminal. Activation of presynaptic muscarinic receptors have been reported to reduce the release of ACh from nerve terminals. Alterations in intracellular free Ca2+ may contribute to a reduction in transmitter (ACh) release seen following activation of cholinergic receptors.